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PROBLEM TO BE SOLVED: To reduce the shock of 
engagement of a brake provided in a generator. 
SOLUTION: This hybrid vehicle, in which an engine 11, a 
generator 16, and a drive output shaft 31 are connected 
to the gear elements of a planetary gear unit 13 so that 
it is driven by the output of an electric motor 25 
connected to the drive output shaft 31 and by engine 
output, is designed to be capable of traveling in a non- 
generating mode in which the generator 16 is stopped by 
a brake B and in a generating mode in which the brake B 
is released, and the shock of engagement is reduced by 
engaging the brake B after bringing the number of 
revolutions of the generator close to zero. Also, the 
output torque of the electric motor 25 is adjusted in 
order to compensate for torque fluctuations during the 
control of the number of revolutions of the generator, 
and an upper limit is provided for the rate of change in 
the number of revolutions of the generator to reduce 
adverse effects on the engine 11. 
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* NOTICES * 

Japan Patent Office Is not responsible for any 
damages caused by the use of this trwslatlon. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The hybrid vehicles characterized by providing the following. Engine. The generator in which 
revolving speed control is possible. The drive output shaft which outputs the driving force of a driving 
wheel. The differential gear mechanism with which the 1 st gearing element was connected with the 
output shaft of the aforementioned engine, the 2nd gearing element was connected with Rota of the 
aforementioned generator, and the 3rd gearing element was connected with the aforementioned drive 
output shaft, The engagement means arranged between the electric motor connected with the 
aforementioned drive output shaft, and Rota of the aforementioned generator and a stop member. 
Engagement control means which make the aforementioned engagement means an engagement state 
when the relative rotational frequency of the generator control means which control the rotational 
fi-equency of the aforementioned generator, and the Rota and the aforementioned stop member which 
were controlled by the aforementioned generator control means becomes within limits defined 
beforehand. 

[Claim 2] The aforementioned stop members are hybrid vehicles according to claim 1 which are the 
cases which fix Rota of the aforementioned generator. 

[Claim 3] The aforementioned stop members are hybrid vehicles according to claim 1 which are either 
among the gearing element of the above 1st, and the gearing element of the above 3rd. 
[Claim 4] Furthermore, the hybrid vehicles according to claim 1 to 3 which have an amendment torque 
amendment means for the motor output torque of the aforementioned electric motor according to torque 
change produced by the revolving speed control by the aforementioned generator control means. 
[Claim 5] The aforementioned generator control means are hybrid vehicles according to claim 1 to 4 
which control the rate of change of the rotational fi*equency of the aforementioned generator within 
hmits which were able to be defined beforehand. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[TheVechnical field to which invention belongs] this invention relates to the hybrid vehicles which run 
an engine and a motor as a driving source. 

[0002] u 1. u .4 

[Description of the Prior Art] In order to realize low pollution and low mpg conventionally, the hybnd 

vehicles which have the driving gear which used the engine and the motor together are proposed, for 
example, a generator and an engine are connected using a differential gear mechanism, and U.S. Pat. No. 
3566717 uses a part of output from an engine for power generation, and outputs the remainder to a 
direct-drive output shaft. By such hybrid vehicles, by controlling rotation of a generator, run mode can 
be changed to engine motor drive mode, motor drive mode, etc., and charge to the dc-battery of 
regeneration power and starting of an engine can be performed further. 
[0003] 

[Problem(s) to be Solved by the Invention] On the other hand, since the engine, the generator, and the 
drive motor are connected and each rotational frequency and torque are mutually related through a 
differential gear mechanism in the above-mentioned hybrid vehicles, the brake prepared in the generator 
for the purpose of making engine brake effective etc. may be made to act, and rotation of a generator 

may be fixed. i -n 

[0004] Here, if the rotational frequency of a generator is suddenly stopped by the brake, a shock will 
become large, and there will be a possibihty that run feeling may be spoiled, and the friction material of 
a brake will be remarkably exhausted by generation of heat. 

[0005] If a shocking absorber like an accumulator is formed in order to absorb such a shock for 
example, it is necessary to adjust an orifice, an accumulator spring, etc. for every vehicle, and the 
problem that manufacture and a maintenance take time and effort will arise. Moreover, it is influenced 
by aging of coefficient of friction of friction material, operational status, temperature, etc., and the effect 
which it was difficuU to be stabilized and to maintain the shocking absorption effect of an accumulator, 
and was expected is not acquired in many cases. 

[0006] Fiuthermore, if the above-mentioned shocking absorber is attached, a mechanism will become 
complicated and will become an electric vehicle with few loading spaces with the composition which is 
not desirable. 

[0007] The purpose of this invention is by controlling a generator rotational frequency beforehand to 
offer the hybrid vehicles which suppressed the shock at the time of engagement of an engagement 
means. 

[0008] . . 

[Means for Solving the Problem] Such a purpose is attained by the following this inventions. 

[0009] (1) An engine, the generator in which revolving speed control is possible, and the drive output 

shaft which outputs the driving force of a driving wheel. The differential gear mechanism with which 

the 1st gearing element was connected with the output shaft of the aforementioned engine, the 2nd 
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gearing element was connected with Rota of the aforementioned generator, and the 3rd gearing element 
was connected with the aforementioned drive output shaft. The engagement means arranged between the 
electric motor connected with the aforementioned drive output shaft, and Rota of the aforementioned 
generator and a stop member. The hybrid vehicles characterized by having the engagement control 
means which make the aforementioned engagement means an engagement state when the relative 
rotational frequency of the generator control means which control the rotational frequency of the 
aforementioned generator, and the Rota and the aforementioned stop member which were controlled by 
the aforementioned generator control means becomes within limits defined beforehand. 
[0010] (2) The aforementioned stop members are hybrid vehicles given in the above (1) which is the 
case which fixes Rota of the aforementioned generator. 

[001 1] (3) the aforementioned stop member ~ the gearing element of the above 1st, and the gearing 
element of the above 3rd ~ inner - hybrid vehicles given in the above (1) which is either 
[0012] (4) The above (1) which furthermore has an amendment torque amendment means for the motor 
output torque of the aforementioned electric motor according to torque change produced by the 
revolving speed control by the aforementioned generator control means, or hybrid vehicles given in 
either of (3). 

[0013] (5) The aforementioned generator control means are hybrid vehicles the above (1) which controls 
the rate of change of the rotational frequency of the aforementioned generator within limits which were 
able to be defined beforehand, or given in either of (4). 
[0014] 

[Function] The rotational frequency of a generator is controlled by generator control means, and after 
dropping a rotational frequency to the rotational frequency when changing into an engagement state by 
the engagement means, an engagement means is made into an engagement state by engagement control 
means. Thereby, in between [ before making an engagement means engaged, after making it engaged ], 
since there are few differences of the rotational frequency of a generator, the shock at the time of 
engagement by the engagement means is suppressed. 

[0015] When a stop member is a case, generator control means control the rotational frequency of a 
generator so that the rotational frequency of a generator serves £is zero, and an engagement means is 
engaged. An engagement means is made engaged, when a stop member is the 1st gearing element or the 
3rd gearing element and the rotational frequency of the 2nd gearing element connected to Rota of a 
generator becomes the same as the rotational frequency of other 1st gearing element or the 3rd gearing 
element. Thereby, the 1st gearing element, the 2nd gearing element, and the 3rd gearing element rotate 
as one. 

[0016] If the rotational frequency of a generator is controlled by generator control means, the output 
torque outputted to a drive output shaft from a differential gear mechanism will be changed, the motor 
output torque of the electric motor connected with the drive output shaft here — a torque amendment 
means ~ change of an output torque — responding — an amendment — engagement of an engagement 
means can be performed by things, without spoiling run feeling 

[0017] Since an engine may blow the rotational frequency of a generator when making it change to the 
rotational frequency at the time of engagement of an engagement means and the rate of change of a 
rotational frequency is too large, and the same shock as a riser and the shock at the time of engagement 
may arise by generator control means, it is controlled so that the rate of change of a rotational frequency 
does not exceed within the limits defined beforehand. 
[0018] 

[Embodiments of the Invention] 

The 1st operation gestalt of the hybrid vehicles of this invention is explained in detail based on an 

accompanying drawing below the <lst operation gestalt>. 

[0019] Drawing 1 is the conceptual diagram showing the driving gear of the hybrid vehicles of the 1st 
operation gestalt of this invention. The engine output shaft 12 which outputs the rotation generated by 
making an engine 1 1 and an engine 1 1 drive on the 1st axis in drawing. The planetary gear unit 13 
which is the differential gear mechanism which changes gears to the rotation inputted through this 
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engine output shaft 12, The unit output shaft 14 to which the rotation after the gear change in this 
planetary gear unit 13 is outputted. The transfer shaft 17 which connects the 1st counter drive gear 15 
fixed to this unit output shaft 14, the generator 16 which acts mainly as generators in a run state, this 
generator 16, and the planetary gear unit 13 is usually arranged. The unit output shaft 14 has a sleeve 
configuration, surrounds the engine output shaft 12 and is arranged. Moreover, the 1st counter drive gear 
15 is arranged in the engine 1 1 side from the planetary gear unit 13. 

[0020] The planetary gear unit 13 is equipped with the carrier CR which is the 1st gearing element 
supported free [ rotation of the starter ring R and Pimon P which are the 3rd gearing element which 
gears with the pinion P which gears with the sun gear S which is the 2nd gearing element, and a sun gear 
S, and this pinion P ]. 

[0021] A sun gear S is connected with a generator 16 through the transfer shaft 17, a starter ring R is 
connected with the 1st counter drive gear 15 through the xmit output shaft 14, and Carrier CR is 
connected with the engine 1 1 through the engine output shaft 12. 

[0022] Furthermore, it was fixed to the transfer shaft 17 and the generator 16 is equipped with Rota 21 
arranged free [ rotation ], the stator 22 arranged around this Rota 21, and the coil 23 around which this 
stator 22 was looped. A generator 16 generates power by rotation transmitted through the transfer shaft 
17. It connects with the battery which is not illustrated, and the aforementioned coil 23 supplies power 
to this battery, and charges it. 

[0023] The brake B which is an engagement means is connected to the other end side of the transfer 
shaft 17, by making this brake B into an engagement state, Rota 21 is fixed to a generator 16 and 
rotation of a generator 16 and rotation of a sun gear S are stopped. On the 2nd axis parallel to the 1st 
axis, the electric motor 25, the motor output shaft 26 to which rotation of an electric motor 25 is 
outputted, and the 2nd counter drive gear 27 fixed to the motor output shaft 26 are arranged. 
[0024] It was fixed to the motor output shaft 26, and the electric motor 25 is equipped with Rota 37 
arranged free [ rotation ], the stator 38 arranged around this Rota 37, and the coil 39 around which this 
stator 38 was looped. An electric motor 25 generates torque by the current supplied to a coil 39. 
Therefore, it connects with the battery which is not illustrated, and the coil 39 is constituted so that 
current may be supplied from this battery. 

[0025] The hybrid vehicles of this invention generate regeneration power in response to rotation in a 
slowdown state from the driving wheel which an electric motor 25 does not illustrate, and this 
regeneration power is supplied to a battery and it charges. And in order to rotate the driving wheel which 
is not illustrated in the same direction as rotation of the aforementioned engine 1 1, on the 3rd axis 
parallel to the 1st axis and the 2nd axis, the counter shaft 31 is arranged as a drive output shaft* The 
counter driven gear 32 is being fixed to this counter shaft 31. 

[0026] moreover, this covmter driven gear 32, the 1st coxmter drive gear 15, and the coimter driven gear 
32 and the 2nd counter drive gear 27 make it gear — having — the [ of the 1st coimter drive gear 15 / 
rotation and ] — rotation of 2 counter drive gear 27 is reversed, and it is transmitted to the counter driven 
gear 32 

[0027] Furthermore, the differential-gear pinion gear 33 with a number of teeth smaller than the counter 
driven gear 32 is fixed to the counter shaft 31. And the differential-gear starter ring 35 is arranged on the 
4th axis parallel to the 1st axis, the 2nd axis, and the 3rd axis, and this differential-gear starter ring 35 
and the aforementioned differential-gear pinion gear 33 are meshed. Moreover, differential equipment 
36 is fixed to the aforementioned differential-gear starter ring 35, and by the aforementioned differential 
equipment 36, the rotation transmitted to the differential-gear starter ring 35 is made to carry out 
differential, and is transmitted to a driving wheel. The drive output system is constituted by the 
planetary gear unit 13, a generator 16, the 1st counter drive gear 15, the counter driven gear 32, the 2nd 
counter drive gear 27, the counter shaft 31, the differential-gear pinion gear 33, the differential-gear 
starter ring 35, and differential equipment 36 in the above-mentioned composition. 
[0028] Thus, since it not only can transmit the rotation generated with the engine 1 1 to the counter 
driven gear 32, but the rotation generated by the electric motor 25 can be transmitted to the counter 
driven gear 32, it can be made to run hybrid vehicles in the engine motor drive mode in which the 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 8/5/2003 



I 



r 



Page 4 of 10 



engine drive mode in which only an engine 1 1 is driven, the motor drive mode in which only an electric 
motor 25 is driven, an engine 11, and an electric motor 25 are driven. Moreover, the rotational frequency 
of the aforementioned transfer shaft 17 is controllable by controlling the power generated in a generator 
16. Moreover, when stopping rotation of a generator, Rota 21 of charge doubling, now a generator 16 
can be fixed for Brake B. In this case, by carrying out engagement release of the brake B, it can consider 
as the mode it runs while generating electricity with a generator 16 in the state of brake release, and can 
consider as the mode it runs, without generating electricity with a generator 16 in the state of brake 
engagement. 

[0029] Operation of the planetary gear unit 13 of the hybrid vehicles of the above-mentioned 
composition is explained. The velocity diagram at the time of the usual run of the planetary gear unit 
[ in / the 1st operation form of this invention / drawing 2 (A) and / in drawing 2 (B) ] 13 to the 
conceptual diagram of the planetary gear unit 13 ( drawing 1 ) of the 1st operation form of this invention 
and drawing 3 are the torque diagrams at the time of a usual run of the planetary gear unit 13 in the 1st 
operation form of this invention. 

[0030] In this operation form, the number of teeth of the starter ring R of the planetary gear unit 13 
serves as double precision of the number of teeth of a sun gear S as shown in drawing 2 (A). Therefore, 
the rotational frequency of the unit output shaft 14 connected to a starter ring R (it is called a "starter- 
ring rotational frequency" below.) The rotational frequency of the engine output shaft 12 connected to 
Carrier CR (it is called a "engine speed" below.) The rotational frequency of the transfer shaft 17 which 
sets to NE and is connected to a sun gear S (it is called a "generator rotational frequency" below.) It is 
[0031] as the relation of NR, NE, and NG is shown in drawing 2 (B), when referred to as NG. NG=3 and 
NE-2, NR [0032] It becomes. Moreover, it is [0033] as the relation of TR, TE, and TG is shown in 
drawing 3 , when torque (henceforth "starter-ring torque") outputted to the unit output shaft 14 fix)m a 
starter ring R is set to TR, torque (henceforth a "engine torque") of an engine 1 1 is set to TE and 
generator torque is set to TG. It is set to TE:TR:TG=3:2:1 . 

[0034] And each is rotated for a starter ring R, Carrier CR, and a sun gear S by the right direction at the 
time of a usual run of hybrid vehicles, and as shown in drawing 2 (B), the starter-ring rotational 
frequency NR (= output rotational frequency NOUT), the rotational frequency NE of an engine, and the 
generator rotational frequency NG all take a positive value. 

[0035] And an engine torque TE is inputted into Carrier CR, and this engine torque TE can receive with 
the reaction force of the 1st counter drive gear 15 shown in drawing 1 , and a generator 16. 
Consequently, the starter-ring torque TR is outputted to the unit output shaft 14 from a starter ring R, 
and the generator torque TG is outputted to the transfer shaft 17 from a sun gear S as shown in drawing 
3 . 

[0036] The above-mentioned starter-ring torque TR and the generator torque TG are acquired by 
dividing an engine torque TE proportionally by the torque ratio determined with the number of teeth of 
the planetary gear unit 13, and what added the starter-ring torque TR and the generator torque TG on the 
torque diagram serves as an engine torque TE. 

[0037] Next, the control system of the hybrid vehicles of this invention is explained in detail based on 
the block diagram of drawing 4 . The control means which constitute the control system of this 
operation form have the vehicles control unit 41, an engine control system 42, motor control equipment 
43, and arrangement for controlling electric generator 44. The microcomputer equipped with ROM 
(lead-on memory) in which CPU (central processing unit), and various programs and data were stored, 
RAM (random access memory) used as a working area can constitute these control imits 41, 42, 43, and 
44. 

[0038] Furthermore, this control system is equipped with the accelerator sensor 45 which detects the 
accelerator opening alpha which shows the degree of demand to an operator's vehicles driving force, and 
the vehicle speed sensor 46 which detects the vehicle speed V. The detection value detected by each 
sensor 45 and 46 is supplied to the vehicles control unit 41. 

[0039] The vehicles control unit 41 controls the whole hybrid vehicles, determines torque TM* 
according to the vehicle speed V from the accelerator opening alpha and the vehicle speed sensor 46 
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from the accelerator sensor 45, makes this motor torque instruction value TM*, and supplies it to motor 
control equipment 43. Moreover, amendment torque deltaTM required in order to absorb the torque 
change by the revolving speed control of a generator 16 by the electric motor 25 is supplied to motor 
control equipment 43. 

[0040] Amendment torque deltaTM is computed as follows. If generator inertia is set to InG and the 
rotation rate of change (angular acceleration) of a generator 16 is set to betaG, the sun gear torque TS 
which acts on a sun gear S will be set to TS=TG+InG-beta G. In addition, rotation rate-of-change betaG 
turns into TS=TG, in being very small. And as mentioned later, when the number of teeth of a starter 
ring R is the double precision of a sun gear S, the starter-ring torque TR serves as double precision of 
the generator torque TG, and change torque (amendment torque) deltaTM which should be absorbed by 
the electric motor 25 will become deltaTM=2, i-TS=2, and i- (TG+InG-betaG), if a counter-gear ratio is 
set to i. 

[0041] Moreover, the vehicles control unit 41 supplies an engine ON/OFF signal to an engine control 
system 42. Specifically according to ON/OFF of an ignition key, an engine ON/OFF signal is supplied. 
[0042] The vehicles control unit 41 supplies control-objectives rotational frequency NG* of a generator 
16 to arrangement for controlling electric generator 44. As function NG*=f (alpha) of the accelerator 
opening alpha supplied from the accelerator sensor 45, target rotational frequency NG* is decided as 
shown in drawing 5 . That is, in the case of alpha> 20% of accelerator opening, target rotational 
frequency NG* is greatly decided in proportion to the accelerator opening alpha, and is decided to be 
alpha<=20% of case by NG*=0. 

[0043] Furthermore, the vehicles control unit 41 supplies an ON/OFF signal to the electro-magnetic 
valve 54 which operates Brake B. The solenoid built in the electro-magnetic valve 54 based on the 
ON/OFF signal supplied operates, for example, when it is ON signal, a solenoid operates, a bulb is 
opened wide, the pressure oil from an oil pump is supplied to a brake actuator. Brake B is made into an 
engagement state, in the case of an OFF signal, a bulb is closed and an electro-magnetic valve 54 
cancels engagement of Brake B. Engagement control means consist of a hydraulic circuit equipped with 
the electro-magnetic valve 54 and the brake actuator, and a vehicles control unit 41. 
[0044] The vehicles control unit 41 performs the following operation, in order to suppress the shock by 
engagement of Brake B. In order to suppress the shock produced by engagement of Brake B, it is 
necessary to lessen change of the torque by engagement of Brake B, and the change torque of the 
generator 16 at the time of brake engagement is acquired by delta TG=InG-beta G like previous 
statement. That is, by lessening betaG for rotation rate of change, the shock by brake engagement can be 
made small, and consumption of friction material can also be mitigated. The vehicles control unit 41 
controls the generator rotational frequency NG to become a rotational frequency at the time of brake B 
engagement (zero), before supplying ON signal to an electro-magnetic valve 54, and it is engaged in 
Brake B after that. Consumption of the friction material of Brake B is not enlarged at this time, but 
Brake B is engaged, when making Brake B engaged is set up as a range as which ****** rotational 
frequency allowed value deltaNG* was determined beforehand and absolute value |NG| of a real 
rotational frequency becomes small fixDm rotational frequency allowed value deltaNG* in the range 
which does not tell an operator a shock. Since rotation rate-of-change betaG when a rotational frequency 
changes from before brake B engagement to the engagement back becomes small by this, the shock at 
the time of brake engagement is mitigated. 

[0045] An engine control system 42 is switched to the drive state (ON state) which is outputting the 
engine torque for the engine 11, and the state (OFF state) where the engine torque is not generated and 
where it does not drive, based on the selection command signal inputted from the vehicles control unit 
41 . Moreover, the output of an engine 1 1 is controlled by controlling the throttle opening theta 
according to the actual engine speed NE inputted from the rotational frequency sensor formed in the 
engine 1 1 . This engine speed NE and the throttle opening theta are inputted also into the vehicles control 
unit 41. 

[0046] Motor control equipment 43 controls the current (torque) IM of an electric motor 25 to become 
TM=TM*, when amendment torque deltaTM is not supplied when amendment torque deltaTM is 
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supplied from the vehicles control unit 41 so that it may be set to TM=TM*-deltaTM and. Always 
defined torque TM* is maintained by this, without influencing an output torque of the revolving speed 
control of a generator 16. A torque amendment means is constituted by the vehicles control unit 41 and 
motor control equipment 43. 

[0047] Arrangement for controlling electric generator 44 controls the rotational fi-equency NG of a 
generator 16, and controls Current (torque) IG to become control-objectives rotational frequency NG 
inputted from the vehicles control unit 41, or control-objectives torque TG*. Moreover, arrangement for 
controlling electric generator 44 acts to the output torque TG of a generator 16 as the monitor of the real 
rotational frequency NG of a generator 16, and inputs the value into the vehicles control unit 41, 
respectively. Generator control means are constituted by the vehicles control unit 41 and arrangement 
for controlling electric generator 44. 

[0048] Next, operation of the hybrid vehicles of this operation form constituted as mentioned above is 
explained. By the hybrid vehicles of this operation form, the accelerator opening alpha fixes rotation of a 
generator by making Brake B into an engagement state, in being small. By this, it becomes unnecessary 
to pass current to a generator 16, the power consumption in a generator 16 can be mitigated, and power 
can be saved. 

[0049] Moreover, since the accelerator opening alpha becomes large [ the power consumption of an 
electric motor 25 ] in being large, in proportion to the accelerator opening alpha, the rotational frequency 
of a generator 16 is raised by making Brake B into an open state, and the amount of power generation is 
made to increase. With this operation form, when the accelerator opening alpha is 20% or less. Brake B 
is made engaged and a generator 16 is fixed, and when it is 20% or more, it generates electricity by 
opening Brake B wide. 

[0050] Hereafter, the control action of hybrid vehicles is explained in detail. Drawing 6 is a flow chart 
which shows the control action of hybrid vehicles. The accelerator opening alpha is read in the 
accelerator sensor 45 (Step SI 1), and the accelerator opening alpha judges whether it is 20% or less 
(Step SI 2). When the accelerator opening alpha is 20% or less, as for the vehicles control unit 41, Brake 
B judges whether it is an engagement state (ON state) (Step SI 3). In being in an engagement state, it 
maintains (Step S13:Y) and a state as it is, and a return is carried out to a main routine. 
[0051] When it is got blocked and the accelerator opening alpha is 20% or less, when Brake B is in a 
release state (OFF state), and Brake B is in a release state (Step SI 3: N), it judges whether rotation of a 
generator 16 may be fixed. That is, absolute value |NG| of the generator rotational frequency NG judges 
whether it is below allowed value deltaNG* (Step SI 4). 

[0052] I In being NG|<deltaNG*, (Step S14:Y) and the vehicles control unit 41 supply ON signal to an 
electro-magnetic valve 54, are engaged (Step SI 8) and carry out the retum of the brake B to a main 
routine. A generator 16 is fixed by engagement of Brake B and the power loss in a generator 16 is 
suppressed. 

[0053] I In being NG|>=deltaNG*, it is referred to as NG*=0 according to (Step S14:N) and drawing 5 
(Step SI 5), and supply this to arrangement for controlling electric generator 44 (Step SI 6). Here, the 
vehicles control unit 41 acts as the monitor of the generator real rotational frequency NG through 
arrangement for controlling electric generator 44, and it judges whether absolute value |NG| of the 
generator rotational frequency NG became below allowed value deltaNG* like Step 14 (Step S17). | 
Repeat Step SI 7 until it becomes NG|<deltaNG* (Step SI 7: N), and by control by arrangement for 
controlling electric generator 44, when it becomes (NG(<deltaNG* (step S17:Y), supply ON signal to an 
electro-magnetic valve 54, and the vehicles control unit 41 is engaged (Step SI 8), and carries out the 
retum of the brake B to a main routine. 

[0054] Here, in Step SI 6, after target rotational frequency NG* is supplied, by the control action by 
which arrangement for controlling electric generator 44 turns the real rotational frequency NG to target 
rotational frequency NG*, and controls it, the real rotational frequency NG is controlled in the range 
which does not exceed upper limit rate-of-change deltaNGMAX (rpm/sec) whose rate of change of the 
real rotational frequency NG is the range defined beforehand. Since the generator 16 and the engine 1 1 
are connected through the planetary gear unit 13, when the rotational frequency NG of a generator 16 is 
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controlled rapidly, they have an engine 1 1 or a possibility of having a bad influence on the amount and 
mpg of exhaust gas, such as blowing up. Then, the above-mentioned upper limit rate-of-change 
deltaNGMAX is set up as rate of change of the limitation which does not do the above-mentioned bad 
influence. 

[0055] Drawing 7 shows upper limit rate-of-change deltaNGMAX. Upper limit rate-of-change 
deltaNGMAX is set up so that it may become so large that the value of the accelerator opening alpha is 
large as illustrated. In addition, this upper limit rate-of-change deltaNGMAX is good also as constant 
value, without setting up as a fxmction of the accelerator opening alpha. 

[0056] In Step SI 2, in being larger than 20%, Brake B judges [ the accelerator opening alpha inputted at 
Step SI 1 ] whether it is an engagement state (ON state) (Step SI 9). When Brake B is in a release state 
(OFF state), after (Step S19:N) and the vehicles control unit 41 determine target rotational frequency 
NG* of a generator 16 from the accelerator opening alpha (Step S20) and supply this to arrangement for 
controlling electric generator 44 based on drawing 5 (Step S21), the return of them is carried out to a 
main routine. On the other hand, when Brake B is in an engagement state, (Step S19:Y) and the vehicles 
control unit 41 hold the torque TG of a generator 16 to set point TG* which becomes settled by the 
engine torque TE in order to hold the rotational frequency of a generator 16 (Step S22). Then, the 
vehicles control unit 41 supplies an OFF signal to an electro-magnetic valve 54, opens engagement of 
Brake B wide, and makes it a release state (OFF state) (Step S23). 

[0057] Next, operation of the driving gear of the hybrid vehicles of this invention is explained based on 
the timing diagram shown in drawing 8 . At time tl, it gets into an accelerator, accelerator opening 
changes to alpha 2 from alpha 1, and time t2 explains operation when accelerator opening changes from 
alpha 2 to alpha 1 as shown in drawing 8 . Here, you may be alphal<20%, alpha 2>20%. 
[0058] As for a generator 16, accelerator opening is fixed by engaging Brake B in the state of alpha 1 
(ON state), the rotational frequency has become a zero state, and the generator torque TG also serves as 
zero. Moreover, it is the motor [ torque / motor / TM ] torque TM 1 according to the accelerator opening 
alpha 1. It has become. 

[0059] time tl the output torque corresponding to the accelerator opening alpha 2 when it set and 
accelerator opening changed from alpha 1 to alpha 2 - it should output ~ the motor torque TM ~ TMl 
from TM2 It goes up. Brake B is in ON state at this time (a dotted line A shows drawing 8 .), It is 
below the same. 

[0060] In order for the engine 1 1 by release of Brake B to blow and to prevent a riser, generator torque 
is beforehand raised to generator torque TG* which becomes settled by the engine torque TE at that 
time. After becoming TG=TG*, in time tl2. Brake B is taken off (OFF) and a generator raises the 
generator rotational frequency NG below by the rotational frequency rate of change defined beforehand 
simultaneously (dotted line B). In this operation gestalt, while ordering it target rotational frequency 
NG* of a generator 16, the generator torque TG is always computed and amendment torque deltaTM is 
added (dotted line C). For this reason, amendment torque deltaTM according to change of the generator 
torque TG is added to the motor torque TM as shown in drawing 8 (dotted line D). 
[0061] The generator rotational frequency NG reaches target rotational frequency NG*, without going 
up rapidly (dotted line E). since there is no upheaval of the generator rotational frequency NG in the 
meantime ~ an engine 1 1 ~ blowing up — etc. — a bad influence called the aggravation of mpg and the 
increase in an exhaust gas to depend is not produced 

[0062] the attainment, simultaneously the generator 16 to target rotational frequency NG* are controlled 
to hold target rotational frequency NG* Since elevation of the generator rotational frequency NG stops, 
the absolute value of the generator torque TG becomes larger than the time of the rotational frequency 
rising (dotted line F). If amendment torque deltaTM is added to the motor torque TM (dotted line G) and 
the generator rotational frequency NG also reaches target rotational frequency NG* in the meantime, 
since the absolute value of the generator torque TG will become large, the motor torque TM becomes 
small about it at an amendment sake (dotted line H). 

[0063] When accelerator opening changes to alpha 1 from alpha 2, the motor torque TM is TM2 that the 
output torque according to the accelerator opening alpha 1 should be outputted. Shell TM 1 It descends. 
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Brake B is in the OFF state at this time (dotted line I). Next, the generator torque TG is made to increase 
and amendment torque deltaTM according to change of the generator torque TG is simultaneously 
amended to the motor torque TM to make the generator rotational frequency NG into the zero which are 
a rotational frequency in a brake engagement state (ON) (dotted line J). When the generator rotational 
frequency NG descends, without changing rapidly (dotted line K) and it becomes small rather than 
deltaNG*, it is time t22 and Brake B is engaged (dotted line L). (ON) since there is no upheaval of the 
generator rotational frequency NG in the meantime ~ an engine 1 1 - blowing up - etc. ~ a bad 
influence called the aggravation of mpg and the increase in an exhaust gas to depend is not produced 
[0064] since, as for the motor torque TM, torque amendment is performed (dotted line M), maintenance 
of run feeling is achieved and the generator torque TG becomes small with engagement of Brake B, 
while the generator rotational frequency NG is descending - the motor torque TM - the part - it 
becomes large - it becomes (dotted line N) And when a generator 16 is completely fixed by Brake B, 
the generator torque TG serves as zero (dotted line O). 

[0065] Although the above explanation explained the control action to which the accelerator opening 
alpha carries out engagement release of the brake B bordering on the state of being 20% In this 
invention, it is not what is limited to the above-mentioned operation, by manual operation It can apply, 
when switching to the mode it runs while generating run mode with a generator 16, and the mode it runs, 
without generating electricity with a generator 16. In addition, in order to make engine brake act, when it 
fixes Rota 21 of a generator 16 and fixes Rota 21 of a generator 16 during a run, it can use. 
[0066] In addition, what kind of brake is sufficient as the brake B used in the operation gestalt which 
gave [ above-mentioned ] explanation. In this case, although any of a wet brake and a dry type brake are 
sufficient, it is desirable to use a wet brake at the point which is easy to control a rotational frequency. 
[0067] The <2nd operation gestalt>, next the 2nd operation gestalt of this invention are explained. 
Drawing 9 is the conceptual diagram showing the composition of the driving gear of the 2nd operation 
gestalt. By the hybrid vehicles of this operation gestalt, in the planetary gear unit 13, the clutch C which 
is an engagement means is formed between Carrier CR and the sun gear S, and the brake B currently 
arranged by the generator 16 in the 1st operation gestalt is not formed. Moreover, as for Clutch C, 
engagement and release are controlled by the actuator by which an ON/OFF signal is supplied from the 
vehicles control unit 41. About other structures, since it is the same as that of the 1st operation gestalt, 
the same sign is given to the same composition as drawing 1 , and explanation is omitted. 
[0068] Operation of the driving gear of the 2nd operation gestalt is explained. Clutch C is usually in the 
release state (OFF state) at the time of a run, and is made into an engagement state (ON state) at the time 
of acceleration. 

[0069] Usually, by the time of a run, the planetary gear unit 13 has become open, and it is rotating at the 
rotational frequency of which Clutch C is canceled and from which a sun gear S, Carrier CR, and a 
starter ring R differ independently, respectively as shown in drawing 2 (B). With the **** 2 operation 
gestalt, since the number of teeth of a starter ring R serves as double precision of a sun gear S, the gear 
ratio of an engine 1 1 to the unit output shaft 14 is two thirds. 

[0070] And in the time of the acceleration run with which Clutch C is engaging, each gearing element of 
the planetary gear unit 13 is really rotated, and becomes the same [ the rotational frequency of each 
gearing element ]. The gear ratio of an engine 1 1 to the unit output shaft 14 at this time is set to 1, and 
the output transmitted to the unit output shaft 14 from an engine 1 1 increases by 1,5 times as compared 
with the time of Clutch C bemg in a release state. The output transmitted to the counter shaft 31 which is 
a drive output shaft by this increases, and acceleration is performed. 

[0071] Next, the control action of the 2nd operation gestalt is explained. Drawing 10 is a timing diagram 
which shows control action. Hereafter, from the state of alpha 1 , it is made to increase to alpha 2 and 
accelerator opening is accelerated, and control action at the time of changing the accelerator opening 
after an acceleration end to alpha 3 is made into an example, and it explains. 

[0072] Usually, in the run state. Clutch C is in the release state (OFF state) by alpha 1 , and accelerator 
opening is set as the value [ torque / motor / TM / the rotational frequency NG of a generator 16, Torque 
TG, and ] corresponding to the accelerator opening alpha 1 and the vehicle speed V respectively. 
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[0073] time tl the output torque corresponding to the accelerator opening alpha 2 in order to set and 
accelerate, when accelerator opening was made to increase to alpha 2 from alpha 1 ~ it should output - 
the motor torque TM - TMl from TM2 It goes up. Clutch C is in the OFF state at this time (a dotted 
Hne a shows drawing 8 .)• It is below the same. 

[0074] In order to consider as the output rotational frequency NOUT into which the generator rotational 
frequency NG is inputted by the generator 16 at the starter ring R, it is target rotational frequency NG*2. 
It is set as NOUT and the generator torque TG is decreased. Thereby, the generator rotational frequency 
NG is target rotational frequency NG*2. It turns and begins (dotted line b) to increase. To the motor 
torque TM, amendment torque deltaTM according to change of the generator torque TG is amended 
simultaneously (dotted line c). The generator rotational frequency NG rises, without changing rapidly 
(dotted line d), and is the real rotational frequency NG and target rotational frequency NG*2. When a 
difference becomes smaller than deltaNG*, it is time tl2 and Clutch C is engaged (dotted line g). (ON) 
Here, deltaNG* is the real rotational frequency NG at the time of being the value set up in the range 
which does not enlarge exhaustion of the friction material of Clutch C and does not tell an operator a 
shock, and making Clutch C engaged, and target rotational frequency NG*2. It is the allowed value of a 
difference. 

[0075] Time t2 If it sets, and an acceleration run is completed, accelerator opening is decreased from 
alpha 2 to alpha 3 and it is usually a run, the motor torque TM will be decreased according to the 
accelerator opening alpha (dotted line j). Moreover, in order for the engine 1 1 by canceling Clutch C in 
the state where torque is not added to a generator 16 to blow and to suppress a riser, it asks for generator 
torque TG* which becomes settled by the engine torque TE at that time, and generator torque is 
beforehand raised to TG* (dotted line i). 

[0076] It is target rotational frequency NG*3 so that Clutch C may be canceled in time t22 after 
becoming TG=TG* (OFF), and the generator rotational frequency NG may not exceed the upper limit of 
rotational frequency rate of change simultaneously. It turns and begins (dotted line k) to descend. 
Moreover, amendment torque deltaTM according to change of the generator torque TG is added to the 
motor torque TM (dotted line m). The generator rotational frequency NG is target rotational frequency 
NG*3, without descending rapidly (dotted line n). It reaches. 

[0077] In addition, although any of a wet clutch and a dry clutch are sufficient as the clutch C used in 
the operation gestalt which gave [ above-mentioned ] explanation, it is desirable to use a wet clutch at 
the point which can mitigate the shock at the time of engagement. By using a wet clutch, the shock at 
the time of clutch C engagement can be suppressed further. 

[0078] Moreover, the clutch C which is the above-mentioned engagement means may be formed 
between the sun gear S which is the 2nd gearing element, and the starter ring R which is the 3rd gearing 
element, and may be prepared between Carrier CR and the starter ring R. The control method of the 
generator rotational frequency NG in this case is the same as that of the case of the above-mentioned 
2nd operation gestalt. 
[0079] 

[Effect of the Invention] The shock at the time of engagement by **** and the engagement means 
whose difference of the rotational frequency of a generator decreases is suppressed in between [ after 
invention according to claim 1 explained above made it engaged before making an engagement means 
engaged ]. Thereby, the endurance of an engagement means improves, and since the thermal load which 
friction material receives especially is mitigated, the endurance of friction material improves 
remarkably. Moreover, tuning of a buffer etc. becomes unnecessary, while simplification and 
lightweight-izing of a drive are realizable, since equipments, such as an accumulator which buffers the 
shock at the time of engagement, become unnecessary. Furthermore, since it is rare to receive a bad 
influence from aging of friction material, change of operational status and temperature, etc., the stable 
shock depressor effect continues and is obtained. 

[0080] Invention according to claim 2 can suppress the shock by the magneto-rotor fixation at the time 
of switching to a non-generating electricity run from a power generation run. 

[0081] Invention according to claim 3 can suppress the shock by the clutch engagement when usually 
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moving from a run to an acceleration run, for example. 

[0082] Since invention according to claim 4 amends motor torque and absorbs torque change produced 
at the time of generator revolving speed control, it can maintain run feeling in the good state. 
[0083] By controlling the rate of change of a generator rotational frequency within limits which were 
able to be defined beforehand, the abrupt change of a generator rotational frequency is suppressed and 
invention according to claim S can lessen the bad influence to mpg, the amount of exhaust gas, etc. of an 
engine. 



[Translation done.] 
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* NOTICES * 

Japan Patent: Office ±s not responsible for any 
damages caused by the use of this trams la ti on . 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[The technical field to which invention belongs] this invention relates to the hybrid vehicles which run 
an engine and a motor as a driving source. 
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PRIOR ART 



[Description of the Prior Art] In order to realize low pollution and low mpg conventionally, the hybrid 
vehicles which have the driving gear which used the engine and the motor together are proposed, for 
example, a generator and an engine are connected using a differential gear mechanism, £md U.S. Pat. No. 
3566717 uses a part of output from an engine for power generation, and outputs the remainder to a 
direct-drive output shaft. By such hybrid vehicles, by controlling rotation of a generator, run mode can 
be changed to engine motor drive mode, motor drive mode, etc., and charge to the dc-battery of 
regeneration power and starting of an engine can be performed further. 
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EFFECT OF THE INVENTION 



[EfTect of the Invention] The shock at the time of engagement by **** and the engagement means 
whose difference of the rotational frequency of a generator decreases is suppressed in between [ after 
invention according to claim 1 explained above made it engaged before making an engagement means 
engaged ]. Thereby, the endurance of an engagement means improves, and since the thermal load which 
friction material receives especially is mitigated, the endurance of friction material improves 
remarkably. Moreover, tuning of a buffer etc. becomes unnecessary, while simplification and 
lightweight-izing of a drive are realizable, since equipments, such as an accumulator which buffers the 
shock at the time of engagement, become unnecessary. Furthermore, since it is rare to receive a bad 
influence from aging of friction material, change of operational status and temperature, etc., the stable 
shock depressor effect continues and is obtained. 

[0080] Invention according to claim 2 can suppress the shock by the magneto-rotor fixation at the time 
of switching to a non-generating electricity run from a power generation run. 

[0081] Invention according to claim 3 can suppress the shock by the clutch engagement when usually 

moving from a run to an acceleration run, for example. 

[0082] Since invention according to claim 4 amends motor torque and absorbs torque change produced 
at the time of generator revolving speed control, it can maintain run feeling in the good state. 
[0083] By controlling the rate of change of a generator rotational frequency within limits which were 
able to be defined beforehand, the abrupt change of a generator rotational frequency is suppressed and 
invention according to claim 5 can lessen the bad influence to mpg, the amount of exhaust gas, etc. of an 
engine. 
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TECHMCAL PROBLEM 



[Problem(s) to be Solved by the Invention] On the other hand, since the engine, the generator, and the 
drive motor are connected and each rotational frequency and torque are mutually related through a 
differential gear mechanism in the above-mentioned hybrid vehicles, the brake prepared in the generator 
for the purpose of making engine brake effective etc, may be made to act, and rotation of a generator 
may be fixed. 

[0004] Here, if the rotational frequency of a generator is suddenly stopped by the brake, a shock will 
become large, and there will be a possibility that run feeling may be spoiled, and the friction material of 
a brake will be remarkably exhausted by generation of heat. 

[0005] If a shocking absorber like an accumulator is formed in order to absorb such a shock for 
example, it is necessary to adjust an orifice, an accumulator spring, etc. for every vehicle, and the 
problem that manufacture and a maintenance take time and effort will arise. Moreover, it is influenced 
by aging of coefficient of friction of friction material, operational status, temperature, etc., and the effect 
which it was difficult to be stabilized and to maintain the shocking absorption effect of an accumulator, 
and was expected is not acquired in many cases. 

[0006] Furthermore, if the above-mentioned shocking absorber is attached, a mechanism will become 
complicated and will become an electric vehicle with few loading spaces with the composition which is 
not desirable. 

[0007] The purpose of this invention is by controlling a generator rotational frequency beforehand to 
offer the hybrid vehicles which suppressed the shock at the time of engagement of an engagement 
means. 
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MEANS 



[Means for Solving the Problem] Such a purpose is attained by the following this inventions. 
[0009] (1) An engine, the generator in which revolving speed control is possible, and the drive output 
shaft which outputs the driving force of a driving wheel, The differential gear mechanism with which 
the 1st gearing element was connected with the output shaft of the aforementioned engine, the 2nd 
gearing element was connected with Rota of the aforementioned generator, and the 3rd gearing element 
was connected with the aforementioned drive output shaft, The engagement means arranged between the 
electric motor connected with the aforementioned drive output shaft, and Rota of the aforementioned 
generator and a stop member, The hybrid vehicles characterized by having the engagement control 
means which make the aforementioned engagement means an engagement state when the relative 
rotational fi-equency of the generator control means which control the rotational frequency of the 
aforementioned generator, and the Rota and the aforementioned stop member which were controlled by 
the aforementioned generator control means becomes within limits defined beforehand. 
[0010] (2) The aforementioned stop members are hybrid vehicles given in the above (1) which is the 
case which fixes Rota of the aforementioned generator, 

[001 1] (3) the aforementioned stop member — the gearing element of the above 1st, and the gearing 
element of the above 3rd — inner — hybrid vehicles given in the above (1) which is either 
[0012] (4) The above (1) which furthermore has an amendment torque amendment means for the motor 
output torque of the aforementioned electric motor according to torque change produced by the 
revolving speed control by the aforementioned generator control means, or hybrid vehicles given in 
either of (3). 

[0013] (5) The aforementioned generator control means are hybrid vehicles the above (1) which controls 
the rate of change of the rotational fi-equency of the aforementioned generator within limits which were 
able to be defined beforehand, or given in either of (4), 
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OPERATION 

[Function] The rotational frequency of a generator is controlled by generator control means, and after 
dropping a rotational frequency to the rotational frequency when changing into an engagement state by 
the engagement means, an engagement means is made into an engagement state by engagement control 
means. Thereby, in between [ before making an engagement means engaged, after making it engaged ], 
since there are few differences of the rotational frequency of a generator, the shock at the time of 
engagement by the engagement means is suppressed. 

[0015] When a stop member is a case, generator control means control the rotational frequency of a 
generator so that the rotational frequency of a generator serves as zero, and an engagement means is 
engaged. An engagement means is made engaged, when a stop member is the 1st gearing element or the 
3rd gearing element and the rotational frequency of the 2nd gearing element connected to Rota of a 
generator becomes the same as the rotational frequency of other 1st gearing element or the 3rd gearing 
element. Thereby, the 1 st gearing element, the 2nd gearing element, and the 3rd gearing element rotate 
as one. 

[0016] If the rotational frequency of a generator is controlled by generator control means, the output 
torque outputted to a drive output shaft from a differential gear mechanism will be changed, the motor 
output torque of the electric motor connected with the drive output shaft here ~ a torque amendment 
means -- change of an output torque - responding - an amendment -- engagement of an engagement 
means can be performed by things, without spoiling run feehng 

[0017] Since an engine may blow the rotational frequency of a generator when making it change to the 
rotational frequency at the time of engagement of an engagement means and the rate of change of a 
rotational frequency is too large, and the same shock as a riser and the shock at the time of engagement 
may arise by generator control means, it is controlled so that the rate of change of a rotational frequency 
does not exceed within the limits defined beforehand. 
[0018] 

[Embodiments of the Invention] 

The 1st operation gestalt of the hybrid vehicles of this invention is explained in detail based on an 
accompanying drawing below the <lst operation gestalt>, 

[0019] Drawing 1 is the conceptual diagram showing the driving gear of the hybrid vehicles of the 1st 
operation gestalt of this invention. The engine output shaft 12 which outputs the rotation generated by 
making an engine 1 1 and an engine 1 1 drive on the 1 st axis in drawing. The planetary gear unit 13 
which is the differential gear mechanism which changes gears to the rotation inputted through this 
engine output shaft 12, The unit output shaft 14 to which the rotation after the gear change in this 
planetary gear unit 13 is outputted, The transfer shaft 17 which connects the 1st counter drive gear 15 
fixed to this unit output shaft 14, the generator 16 which acts mainly as generators in a run state, this 
generator 16, and the planetary gear unit 13 is usually arranged. The unit output shaft 14 has a sleeve 
configuration, surrounds the engine output shaft 12 and is arranged. Moreover, the 1st coimter drive gear 
1 5 is arranged in the engine 1 1 side from the planetary gear unit 13. 

[0020] The planetary gear unit 13 is equipped with the carrier CR which is the 1st gearing element 
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supported free [ rotation of the starter ring R and Pinion P which are the 3rd gearing element which 
gears with the pinion P which gears with the sun gear S which is the 2nd gearing element, and a sun gear 

S, and this pinion P ]. . t» • 

[0021] A sun gear S is connected with a generator 16 through the transfer shaft 17, a starter ring R is 
connected with the 1st counter drive gear 15 through the unit output shaft 14, and Carrier CR is 
connected with the engine 1 1 through the engine output shaft 12. 

[0022] Furthermore, it was fixed to the transfer shaft 17 and the generator 16 is equipped with Rota 21 
arranged free [ rotation ], the stator 22 arranged around this Rota 21, and the coil 23 around which this 
stator 22 was looped. A generator 1 6 generates power by rotation transmitted through the transfer shaft 
17. It connects with the battery which is not illustrated, and the aforementioned coil 23 supplies power 
to this battery, and charges it. 

[0023] The brake B which is an engagement means is connected to the other end side of the transfer 
shaft 17, by makmg this brake B into an engagement state, Rota 21 is fixed to a generator 16 and 
rotation of a generator 16 and rotation of a sun gear S are stopped. On the 2nd axis parallel to the 1st 
axis, the electric motor 25, the motor output shaft 26 to which rotation of an electric motor 25 is 
outputted, and the 2nd counter drive gear 27 fixed to the motor output shaft 26 are arranged, 
[0024] It was fixed to the motor output shaft 26, and the electric motor 25 is equipped with Rota 37 
arranged free [ rotation ], the stator 38 arranged around this Rota 37, and the coil 39 around which this 
stator 38 was looped. An electric motor 25 generates torque by the current supplied to a coil 39. 
Therefore, it connects with the battery which is not illusti-ated, and the coil 39 is constituted so that 
current may be supplied from this battery. 

[0025] The hybrid vehicles of this invention generate regeneration power in response to rotation m a 
slowdown state from the driving wheel which an electric motor 25 does not illustrate, and this 
regeneration power is supplied to a battery and it charges. And in order to rotate the driving wheel which 
is not illustrated in the same direction as rotation of the aforementioned engine 1 1 , on the 3rd axis 
parallel to the 1st axis and the 2nd axis, the counter shaft 31 is arranged as a drive output shaft. The 
counter driven gear 32 is being fixed to this counter shaft 31. 

[0026] moreover, this counter driven gear 32, the 1st counter drive gear 15, and the counter driven gear 
32 and the 2nd counter drive gear 27 make it gear - having - the [ of the 1st counter drive gear 15 / 
rotation and ] rotation of 2 counter drive gear 27 is reversed, and it is transmitted to the counter driven 

gear 32 

[0027] Furthermore, the differential-gear pinion gear 33 with a number of teeth smaller than the counter 
driven gear 32 is fixed to the counter shaft 31 . And the differential-gear starter ring 35 is arranged on the 
4th axis parallel to the 1st axis, the 2nd axis, and the 3rd axis, and this differential-gear starter ring 35 
and the aforementioned differential-gear pinion gear 33 are meshed. Moreover, differential equipment 
36 is fixed to the aforementioned differential-gear starter ring 35, and by the aforementioned differential 
equipment 36, the rotation transmitted to the differential-gear starter ring 35 is made to carry out 
differential, and is transmitted to a driving wheel. The drive output system is constituted by the 
planetary gear unit 13, a generator 16, the 1st counter drive gear 15, the counter driven gear 32, the 2nd 
counter drive gear 27, the counter shaft 31, the differential-gear pinion gear 33, the differential-gear 
starter ring 35, and differential equipment 36 in the above-mentioned composition. 
[0028] Thus, since it not only can transmit the rotation generated with the engine 1 1 to the counter 
driven gear 32, but the rotation generated by the electric motor 25 can be transmitted to the counter 
driven gear 32, it can be made to run hybrid vehicles in the engine motor drive mode in which the 
engine drive mode in which only an engine 1 1 is driven, the motor drive mode in which only an electric 
motor 25 is driven, an engine 1 1, and an electric motor 25 are driven. Moreover, the rotational frequency 
of the aforementioned transfer shaft 17 is controllable by controlling the power generated in a generator 
16. Moreover, when stopping rotation of a generator. Rota 21 of charge doubling, now a generator 16 
can be fixed for Brake B. In this case, by carrying out engagement release of the brake B, it can consider 
as the mode it runs while generating electricity with a generator 16 in tiie state of brake release, and can 
consider as the mode it runs, without generating electricity with a generator 16 in the state of brake 
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engagement. 

[0029] Operation of the planetary gear unit 13 of the hybrid vehicles of the above-mentioned 
composition is explained. The velocity diagram at the time of the usual run of the planetary gear unit 
[ in / the 1st operation gestalt of this invention / drawing 2 (A) and / in drawing 2 (B) ] 13 to the 
conceptual diagram of the planetary gear unit 13 ( drawing 1 ) of the 1st operation gestalt of this 
invention and drawing 3 are the torque diagrams at the time of a usual run of the planetary gear unit 1 3 
in the 1 St operation gestalt of this invention. 

[0030] In this operation gestaU, the number of teeth of the starter ring R of the planetary gear umt 13 
serves as double precision of the number of teeth of a sun gear S as shown in drawing 2 (A). Therefore, 
the rotational frequency of the unit output shaft 14 connected to a starter ring R (it is called a "starter- 
ring rotational frequency" below.) The rotational frequency of the engine output shaft 12 connected to 
Carrier CR (it is called a "engine speed" below.) The rotational frequency of the transfer shaft 17 which 
sets to NE and is connected to a sun gear S (it is called a "generator rotational frequency" below.) It is 
[003 1] as the relation of NR, NE, and NG is shown in drawing 2 (B), when referred to as NG. NG=3 and 
NE-2, NR [0032] It becomes. Moreover, it is [0033] as the relation of TR, TE, and TG is shown in 
drawing 3 , when torque (henceforth "starter-ring torque") outputted to the unit output shaft 14 from a 
starter ring R is set to TR, torque (henceforth a "engine torque") of an engine 1 1 is set to TE and 
generator torque is set to TG. It is set to TE:TR:TG=3:2:1. 

[0034] And each is rotated for a starter ring R, Carrier CR, and a sun gear S by the right direction at the 
time of a usual run of hybrid vehicles, and as shown in drawing 2 (B), the starter-ring rotational 
frequency NR (= output rotational frequency NOUT), the rotational frequency NE of an engine, and the 
generator rotational frequency NG all take a positive value. 

[0035] And an engine torque TE is inputted into Carrier CR, and this engine torque TE can receive with 
the reaction force of the 1st counter drive gear 15 shown in drawing 1 , and a generator 16. 
Consequently, the starter-ring torque TR is outputted to the unit output shaft 14 from a starter ring R, 
and the generator torque TG is outputted to the transfer shaft 17 from a sun gear S as shown in drawing 

fo036] The above-mentioned starter-ring torque TR and the generator torque TG are acquired by 
dividing an engine torque TE proportionally by the torque ratio determined with the number of teeth of 
the planetary gear unit 13, and what added the starter-ring torque TR and the generator torque TG on the 
torque diagram serves as an engine torque TE. 

[0037] Next, the control system of the hybrid vehicles of this invention is explained in detail based on 
the block diagram of drawing 4 , The control means which constitute the control system of this 
operation form have the vehicles control unit 41, an engine control system 42, motor control equipment 
43, and arrangement for controlling electtic generator 44. The microcomputer equipped with ROM 
(lead-on memory) in which CPU (central processing unit), and various programs and data were stored, 
RAM (random access memory) used as a working area can constitute these control units 41, 42, 43, and 
44. 

[0038] Furthermore, this control system is equipped with the accelerator sensor 45 which detects the 
accelerator opening alpha which shows the degree of demand to an operator's vehicles driving force, and 
the vehicle speed sensor 46 which detects the vehicle speed V. The detection value detected by each 

sensor 45 and 46 is supplied to the vehicles control unit 41. 

[0039] The vehicles control unit 41 controls the whole hybrid vehicles, determines torque TM* 
according to the vehicle speed V from the accelerator opening alpha and the vehicle speed sensor 46 
from the accelerator sensor 45, makes this motor torque instruction value TM*, and supplies it to motor 
control equipment 43. Moreover, amendment torque deltaTM required in order to absorb the torque 
change by the revolving speed control of a generator 16 by the electric motor 25 is supplied to motor 
control equipment 43. 

[0040] Amendment torque deltaTM is computed as follows. If generator inertia is set to InG and the 
rotation rate of change (angular acceleration) of a generator 16 is set to betaG, the sun gear torque TS 
which acts on a sun gear S will be set to TS=TG+InG-beta G. In addition, rotation rate-of-change betaG 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/5/2003 



Page 4 of 8 



turns into TS=TG, in being very small. And as mentioned later, when the number of teeth of a starter 
ring R is the double precision of a sun gear S, the starter-ring torque TR serves as double precision of 
the generator torque TG, and change torque (amendment torque) deltaTM which should be absorbed by 
the electric motor 25 will become deltaTM=2, i"TS=2, and i- (TG+InG-betaG), if a counter-gear ratio is 
set to i. 

[0041] Moreover, the vehicles control unit 41 supplies an engine ON/OFF signal to an engine control 
system 42. Specifically according to ON/OFF of an ignition key, an engine ON/OFF signal is suppUed. 
[0042] The vehicles control unit 41 supplies control-objectives rotational frequency NG* of a generator 
16 to arrangement for controlling electric generator 44. As function NG*=f (alpha) of the accelerator 
opening alpha supplied fi-om the accelerator sensor 45, target rotational frequency NG* is decided as 
shown in drawing 5 . That is, in the case of alpha> 20% of accelerator opening, target rotational 
frequency NG* is greatly decided in proportion to the accelerator opening alpha, and is decided to be 
alpha<=20% of case by NG*=0. 

[0043] Furthermore, the vehicles control unit 41 supplies an ON/OFF signal to the electro-magnetic 
valve 54 which operates Brake B. The solenoid built in the electro-magnetic valve 54 based on the 
ON/OFF signal supplied operates, for example, when it is ON signal, a solenoid operates, a bulb is 
opened wide, the pressure oil from an oil pump is supplied to a brake actuator, Brake B is made into an 
engagement state, in the case of an OFF signal, a bulb is closed and an electro-magnetic valve 54 
cancels engagement of Brake B. Engagement control means consist of a hydraulic circuit equipped with 
the electro-magnetic valve 54 and the brake actuator, and a vehicles control vmit 41 . 
[0044] The vehicles control unit 41 performs the following operation, in order to suppress the shock by 
engagement of Brake B. In order to suppress the shock produced by engagement of Brake B, it is 
necessary to lessen change of the torque by engagement of Brake B, and the change torque of the 
generator 16 at the time of brake engagement is acquired by delta TG=InG-beta G like previous 
statement. That is, by lessening betaG for rotation rate of change, the shock by brake engagement can be 
made small, and consumption of friction material can also be mitigated. The vehicles control unit 41 
controls the generator rotational frequency NG to become a rotational frequency at the time of brake B 
engagement (zero), before supplying ON signal to an electro-magnetic valve 54, and it is engaged in 
Brake B after that. Consumption of the friction material of Brake B is not enlarged at this time, but 
Brake B is engaged, when making Brake B engaged is set up as a range as which ****** rotational 
frequency allowed value deltaNG* was determined beforehand and absolute value |NG| of a real 
rotational frequency becomes small from rotational frequency allowed value deltaNG* in the range 
which does not tell an operator a shock. Since rotation rate-of-change betaG when a rotational frequency 
changes from before brake B engagement to the engagement back becomes small by this, the shock at 
the time of brake engagement is mitigated. 

[0045] An engine control system 42 is switched to the drive state (ON state) which is outputting the 
engine torque for the engine 11, and the state (OFF state) where the engine torque is not generated and 
where it does not drive, based on the selection command signal inputted from the vehicles control unit 
41, Moreover, the output of an engine 1 1 is controlled by controlling the throttle opening theta 
according to the actual engine speed NE inputted from the rotational frequency sensor formed in the 
engine 1 1 . This engine speed NE and the throttle opening theta are inputted also into the vehicles control 
unit 41. 

[0046] Motor control equipment 43 controls the current (torque) IM of an electric motor 25 to become 
TM=TM*, when amendment torque deltaTM is not supplied when cimendment torque deltaTM is 
supplied from the vehicles control unit 41 so that it may be set to TM=TM* -deltaTM and. Always 
defined torque TM* is maintained by this, without influencing an output torque of the revolving speed 
control of a generator 16. A torque amendment means is constituted by the vehicles control unit 41 and 
motor control equipment 43. 

[0047] Arrangement for controlling electric generator 44 controls the rotational frequency NG of a 
generator 16, and controls Current (torque) IG to become control-objectives rotational frequency NG* 
inputted from the vehicles control unit 41, or control-objectives torque TG*. Moreover, arrangement for 
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controlling electric generator 44 acts to the output torque TG of a generator 16 as the monitor of the real 
rotational frequency NG of a generator 16, and inputs the value into the vehicles control unit 41, 
respectively. Generator control means are constituted by the vehicles control unit 41 and arrangement 
for controlling electric generator 44. 

[0048] Next, operation of the hybrid vehicles of this operation form constituted as mentioned above is 
explained. By the hybrid vehicles of this operation form, the accelerator openmg alpha fixes rotation of a 
generator by making Brake B into an engagement state, in being small. By this, it becomes unnecessary 
to pass current to a generator 16, the power consumption in a generator 16 can be mitigated, and power 
can be saved. 

[0049] Moreover, since the accelerator opening alpha becomes large [ the power consumption of an 
electric motor 25 ] in being large, in proportion to the accelerator opening alpha, the rotational frequency 
of a generator 16 is raised by making Brake B into an open state, and the amount of power generation is 
made to increase. With this operation gestalt, when the accelerator opening alpha is 20% or less, Brake 
B is made engaged and a generator 16 is fixed, and when it is 20% or more, it generates electricity by 
opening Brake B wide. 

[0050] Hereafter, the control action of hybrid vehicles is explained in detail. Drawing 6 is a flow chart 
which shows the control action of hybrid vehicles. The accelerator opening alpha is read in the 
accelerator sensor 45 (Step SI 1), and the accelerator opening alpha judges whether it is 20% or less 
(Step SI 2). When the accelerator opening alpha is 20% or less, as for the vehicles control unit 41, Brake 
B judges whether it is an engagement state (ON state) (Step SI 3). In being in an engagement state, it 
maintains (Step S13:Y) and a state as it is, and a return is carried out to a main routine. 
[0051] When it is got blocked and the accelerator opening alpha is 20% or less, when Brake B is in a 
release state (OFF state), and Brake B is in a release state (Step S13: N), it judges whether rotation of a 
generator 16 may be fixed. That is, absolute value |NG| of the generator rotational frequency NG judges 
whether it is below allowed value deltaNG* (Step S14). 

[0052] I In being NG|<deltaNG*, (Step S14:Y) and the vehicles control unit 41 supply ON signal to an 
electro-magnetic valve 54, are engaged (Step SI 8) and carry out the return of the brake B to a main 
routine. A generator 16 is fixed by engagement of Brake B and the power loss in a generator 16 is 
suppressed. 

[0053] I In being NG|>=deltaNG*, it is referred to as NG*=0 according to (Step S14:N) and drawing 5 
(Step SI 5), and supply this to arrangement for controlling electric generator 44 (Step SI 6). Here, the 
vehicles control unit 41 acts as the monitor of the generator real rotational frequency NG through 
arrangement for controlling electric generator 44, and it judges whether absolute value |NG| of the 
generator rotational frequency NG became below allowed value deltaNG* like Step 14 (Step S17). | 
Repeat Step S17 until it becomes NG|<deltaNG* (Step S17: N), and by control by arrangement for 
controlling electric generator 44, when it becomes |NG|<deltaNG* (step S17:Y), supply ON signal to an 
electro-magnetic valve 54, and the vehicles control unit 41 is engaged (Step SI 8), and carries out the 
retum of the brake B to a main routine. 

[0054] Here, in Step SI 6, after target rotational frequency NG* is supplied, by the control action by 
which arrangement for controlling electric generator 44 tums the real rotational frequency NG to target 
rotational frequency NG*, and controls it, the real rotational frequency NG is controlled in the range 
which does not exceed upper limit rate-of-change deltaNGMAX (rpm/sec) whose rate of change of the 
real rotational frequency NG is the range defined beforehand. Since the generator 16 and the engine 1 1 
are connected through the planetary gear unit 13, when the rotational frequency NG of a generator 16 is 
controlled rapidly, they have an engine 1 1 or a possibility of having a bad influence on the amount and 
mpg of exhaust gas, such as blowing up. Then, the above-mentioned upper limit rate-of-change 
deltaNGMAX is set up as rate of change of the limitation which does not do the above-mentioned bad 
influence. 

[0055] Drawing 7 shows upper limit rate-of-change deltaNGMAX. Upper limit rate-of-change 
deltaNGMAX is set up so that it may become so large that the value of the accelerator opening alpha is 
large as illustrated. In addition, this upper limit rate-of-change deltaNGMAX is good also as constant 
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value without setting up as a function of the accelerator opening alpha. 

[0056] In Step SI 2, in being larger than 20%, Brake B judges [ the accelerator opening alpha inputted at 
Step SI 1 ] whether it is an engagement state (ON state) (Step SI 9). When Brake B is in a release state 
(OFF state), after (Step S19:N) and the vehicles control unit 41 determine target rotational frequency 
NG* of a generator 16 from the accelerator opening alpha (Step S20) and supply this to arrangement for 
controlling electric generator 44 based on drawdnp 5 (Step S21), the return of them is carried out to a 
main routine. On the other hand, when Brake B is in an engagement state, (Step S19:Y) and the vehicles 
control unit 41 hold the torque TG of a generator 16 to set point TG* which becomes settled by the 
engine torque TE in order to hold the rotational frequency of a generator 16 (Step S22). Then, the 
vehicles control unit 41 supplies an OFF signal to an electro-magnetic valve 54, opens engagement of 
Brake B wide, and makes it a release state (OFF state) (Step S23). 

[0057] Next, operation of the driving gear of the hybrid vehicles of this invention is explained based on 
the timing diagram shown in drawing 8 . At time tl, it gets into an accelerator, accelerator opening 
changes to alpha 2 from alpha 1 , and time t2 explains operation when accelerator opening changes from 
alpha 2 to alpha 1 as shown in drawing 8 . Here, you may be alphal<20%, alpha 2>20%. 
[0058] As for a generator 16, accelerator opening is fixed by engaging Brake B in the state of alpha 1 
(ON state), the rotational frequency has become a zero state, and the generator torque TG also serves as 
zero. Moreover, it is the motor [ torque / motor / TM ] torque TM 1 according to the accelerator opening 
alpha 1 . It has become. 

[0059] time tl the output torque corresponding to the accelerator opening alpha 2 when it set and 
accelerator opening changed from alpha 1 to alpha 2 - it should output - the motor torque TM - TMl 
from - TM2 It goes up. Brake B is in ON state at this time (a dotted line A shows drawing 8 .)• It is 
below the same. 

[0060] In order for the engine 1 1 by release of Brake B to blow and to prevent a riser, generator torque 
is beforehand raised to generator torque TG* which becomes settled by the engine torque TE at that 
time. After becoming TG=TG*, in time tl2, Brake B is taken off (OFF) and a generator raises the 
generator rotational frequency NG below by the rotational frequency rate of change defined beforehand 
simultaneously (dotted line B). In this operation gestalt, while ordering it target rotational frequency 
NG* of a generator 16, the generator torque TG is always computed and amendment torque deltaTM is 
added (dotted line C). For this reason, amendment torque deltaTM according to change of the generator 
torque TG is added to the motor torque TM as shown in drawin g 8 (dotted line D). 
[0061] The generator rotational frequency NG reaches target rotational frequency NG*, without going 
up rapidly (dotted line E). since there is no upheaval of the generator rotational frequency NG in the 
meantime ~ an engine 1 1 - blowing up etc. - a bad influence called the aggravation of mpg and the 
increase in an exhaust gas to depend is not produced 

[0062] the attainment, simultaneously the generator 1 6 to target rotational frequency NG* are controlled 
to hold target rotational frequency NG* Since elevation of the generator rotational frequency NG stops, 
the absolute value of the generator torque TG becomes larger than the time of the rotational frequency 
rising (dotted line F). If amendment torque deltaTM is added to the motor torque TM (dotted line G) and 
the generator rotational frequency NG also reaches target rotational frequency NG* in the meantime, 
since the absolute value of the generator torque TG will become large, the motor torque TM becomes 
small about it at an amendment sake (dotted line H). 

[0063] When accelerator opening changes to alpha 1 from alpha 2, the motor torque TM is TM2 that the 
output torque according to the accelerator opening alpha 1 should be outputted. Shell TM 1 It descends. 
Brake B is in the OFF state at this time (dotted line I). Next, the generator torque TG is made to increase 
and amendment torque deltaTM according to change of the generator torque TG is simultaneously 
amended to the motor torque TM to make the generator rotational frequency NG into the zero which are 
a rotational frequency in a brake engagement state (ON) (dotted line J). When the generator rotational 
frequency NG descends, without changing rapidly (dotted line K) and it becomes small rather than 
deltaNG*, it is time t22 and Brake B is engaged (dotted line L). (ON) since there is no upheaval of the 
generator rotational frequency NG in the meantime ~ an engine 1 1 - blowing up - etc. a bad 
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influence called the aggravation of mpg and the increase in an exhaust gas to depend is not produced 
[0064] since, as for the motor torque TM, torque amendment is performed (dotted line M), maintenance 
of run feeling is achieved and the generator torque TG becomes small with engagement of Brake B, 
while the generator rotational frequency NG is descending - the motor torque TM - the part - it 
becomes large ~ it becomes (dotted line N) And when a generator 16 is completely fixed by Brake B, 
the generator torque TG serves as zero (dotted line O). 

[0065] Although the above explanation explained the control action to which the accelerator opening 
alpha carries out engagement release of the brake B bordering on the state of being 20% In this 
invention, it is not what is limited to the above-mentioned operation, by manual operation It can apply, 
when switching to the mode it runs while generating run mode with a generator 1 6, and the mode it runs, 
without generating electricity with a generator 16. In addition, in order to make engine brake act, when it 
fixes Rota 21 of a generator 16 and fixes Rota 21 of a generator 16 during a run, it can use. 
[0066] In addition, what kind of brake is sufficient as the brake B used in the operation gestalt which 
gave [ above-mentioned ] explanation. In this case, although any of a wet brake and a dry type brake are 
sufficient, it is desirable to use a wet brake at the point which is easy to control a rotational frequency. 
[0067] The <2nd operation gestalt>, next the 2nd operation gestalt of this invention are explained. 
Drawing 9 is the conceptual diagram showing the composition of the driving gear of the 2nd operation 
gestalt. By the hybrid vehicles of this operation gestalt, in the planetary gear unit 13, the clutch C which 
is an engagement means is formed between Carrier CR and the sun gear S, and the brake B currently 
arranged by the generator 16 in the 1st operation gestalt is not formed. Moreover, as for Clutch C, 
engagement and release are controlled by the actuator by which an ON/OFF signal is supplied from the 
vehicles control unit 41 . About other structures, since it is the same as that of the 1st operation gestalt, 
the same sign is given to the same composition as dravying 1 , and explanation is omitted. 
[0068] Operation of the driving gear of the 2nd operation gestalt is explained. Clutch C is usually in the 
release state (OFF state) at the time of a run, and is made into an engagement state (ON state) at the time 
of acceleration. 

[0069] Usually, by the time of a run, the planetary gear unit 13 has become open, and it is rotating at the 
rotational frequency of which Clutch C is canceled and from which a sun gear S, Carrier CR, and a 
starter ring R differ independently, respectively as shown in drawing 2 (B). With the **** 2 operation 
form, since the number of teeth of a starter ring R serves as double precision of a sun gear S, the gear 
ratio of an engine 1 1 to the unit output shaft 14 is two thirds. 

[0070] And in the time of the acceleration run vsdth which Clutch C is engaging, each gearing element of 
the planetary gear unit 13 is really rotated, and becomes the same [ the rotational frequency of each 
gearing element ]. The gear ratio of an engine 1 1 to the unit output shaft 14 at this time is set to 1, and 
the output transmitted to the unit output shaft 14 from an engine 1 1 increases by 1.5 times as compared 
with the time of Clutch C being in a release state. The output transmitted to the counter shaft 31 which is 
a drive output shaft by this increases, and acceleration is performed. 

[0071] Next, the control action of the 2nd operation form is explained. Drawing 10 is a timing diagram 
which shows control action. Hereafter, from the state of alpha 1, it is made to increase to alpha 2 and 
accelerator opening is accelerated, and control action at the time of changing the accelerator opening 
after an acceleration end to alpha 3 is made into an example, and it explains. 

[0072] Usually, in the run state. Clutch C is in the release state (OFF state) by alpha 1, and accelerator 
opening is set as the value [ torque / motor / TM / the rotational frequency NG of a generator 16, Torque 
TG, and ] corresponding to the accelerator opening alpha 1 and the vehicle speed V respectively. 
[0073] time tl the output torque corresponding to the accelerator opening alpha 2 in order to set and 
accelerate, when accelerator opening was made to increase to alpha 2 from alpha 1 — it should output — 
the motor torque TM - TMl from - TM2 It goes up. Clutch C is in the OFF state at this time (a dotted 
line a shows drawing 8 .). It is below the same. 

[0074] In order to consider as the output rotational frequency NOUT into which the generator rotational 
frequency NG is inputted by the generator 1 6 at the starter ring R, it is target rotational frequency NG*2. 
It is set as NOUT and the generator torque TG is decreased. Thereby, the generator rotational frequency 
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NG is target rotational frequency NG*2. It turns and begins (dotted line b) to increase. To the motor 
torque TM, amendment torque deltaTM according to change of the generator torque TG is amended 
simultaneously (dotted line c). The generator rotational frequency NG rises, without changing rapidly 
(dotted line d), and is the real rotational frequency NG and target rotational frequency NG*2. When a 
difference becomes smaller than deltaNG*, it is time tl2 and Clutch C is engaged (dotted line g). (ON) 
Here, deltaNG* is the real rotational frequency NG at the time of being the value set up in the range 
which does not enlarge consumption of the friction material of Clutch C and does not tell an operator a 
shock, and making Clutch C engaged, and target rotational frequency NG*2. It is the allowed value of a 
difference. 

[0075] Time t2 If it sets, and an acceleration run is completed, accelerator opening is decreased from 
alpha 2 to alpha 3 and it is usually a run, the motor torque TM will be decreased according to the 
accelerator opening alpha (dotted line j). Moreover, in order for the engine 1 1 by canceling Clutch C in 
the state where torque is not added to a generator 1 6 to blow and to suppress a riser, it asks for generator 
torque TG* which becomes settled by the engine torque TE at that time, and generator torque is 
beforehand raised to TG* (dotted line i). 

[0076] It is target rotational frequency NG*3 so that Clutch C may be canceled in time t22 after 
becoming TG=TG* (OFF), and the generator rotational frequency NG may not exceed the upper limit of 
rotational frequency rate of change simultaneously. It turns and begins (dotted line k) to descend. 
Moreover, amendment torque deltaTM according to change of the generator torque TG is added to the 
motor torque TM (dotted line m). The generator rotational frequency NG is target rotational frequency 
NG*3, without descending rapidly (dotted line n). It reaches. 

[0077] In addition, although any of a wet clutch and. a dry clutch are sufficient as the clutch C used in 
the operation form which gave [ above-mentioned ] explanation, it is desirable to use a wet clutch at the 
point which can mitigate the shock at the time of engagement. By using a wet clutch, the shock at the 
time of clutch C engagement can be suppressed fiirther. 

[0078] Moreover, the clutch C which is the above-mentioned engagement means may be formed 
between the sun gear S which is the 2nd gearing element, and the starter ring R which is the 3rd gearing 
element, and may be prepared between Carrier CR and the starter ring R. The control method of the 
generator rotational frequency NG in this case is the same as that of the case of the above-mentioned 
2nd operation form. 
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* NOTICES * 

Japsoi Patent Office Is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the conceptual diagram showing the driving gear of the hybrid vehicles in the 1st 
operation gestalt of this invention. 

[Drawing 2] It is the conceptual diagram and velocity diagram of a planetary gear unit in the 1st 
operation gestalt of this invention. 

[Drawing 3] It is the torque diagram of the planetary gear unit in the 1st operation gestalt of this 
invention. 

[Drawing 4] It is the block diagram showing the composition of the control system in the 1st operation 
gestalt of this invention. 

[Drawing 5] It is explanatory drawing showing the relation of the target rotational frequency of hybrid 
vehicles and throttle opening in the 1st operation gestalt of this invention. 

[Drawing 6] It is the flow chart which shows the control action of the vehicles control unit in the 1st 
operation gestalt of this invention. 

[Drawing 7] It is explanatory drawing showing the relation of the upper limit rate of change of a 
generator rotational frequency and accelerator opening in the 1st operation gestalt of this invention. 
[Drawing 8] It is the timing diagram which shows the control action of the vehicles control unit in the 
1st operation gestalt of this invention. 

[Drawing 9] It is the conceptual diagram showing the driving gear of the hybrid vehicles in the 2nd 
operation gestalt of this invention. 

[Drawing 10] It is the timing diagram which shows the control action of the vehicles control unit in the 
2nd operation gestalt of this invention. 
[Description of Notations] 
1 1 Engine 

13 Planetary Gear Unit (Differential Gear Mechanism) 
16 Generator 
21 Rota 

25 Electric Motor 

3 1 Counter Shaft (Drive Output Shaft) 

41 Vehicles Control Unit 

42 Engine Control System 

43 Motor Control Equipment 

44 Arrangement for Controlling Electric Generator 

45 Accelerator Sensor 

46 Vehicle Speed Sensor 
54 Electro-magnetic Valve 

B Brake (engagement means) 

C Clutch (engagement means) 

CR Carrier (the 1st gearing element) 
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S Sun gear (the 2nd gearing element) 
R Starter ring (the 3rd gearing element) 
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[Procedure revision] 

[Filing Date] February 9, Heisei 11. 

[Procedure amendment 1] 

[Docvmient to be Amended] Specification. 

[Item(s) to be Amended] Claim. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] Engine, 

The generator in which revolving speed control is possible. 

The drive output shaft which transmits driving force to a driving wheel. 

The electric motor connected with the aforementioned drive output shaft. 

The differential gear mechanism with which the 1 st gearing element was connected with the output shaft 
of the aforementioned engine, the 2nd gearing element was connected with Rota of the aforementioned 
generator, and the 3rd gearing element was connected with the aforementioned drive output shaft. 
The engagement means arranged between Rota of the aforementioned generator, and the stop member. 
Generator control means which control the rotational frequency of the aforementioned generator. 
The hybrid vehicles characterized by having the engagement control means which make the 
aforementioned engagement means an engagement state when the relative rotational frequency of the 
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Rota and the aforementioned stop member which were controlled by the aforementioned generator 
control means becomes within limits defined beforehand. 

[Claim 2] The aforementioned stop members are hybrid vehicles according to claim 1 which are the 
cases which fix Rota of the aforementioned generator. 

[Claim 3] The aforementioned stop members are hybrid vehicles according to claim 1 which are either 

among the gearing element of the above 1st, and the gearing element of the above 3rd. 

[Claim 4] The aforementioned generator control means are hybrid vehicles according to claim 1 to 3 

which control the rate of change of the rotational frequency of the aforementioned generator within 

limits which were able to be defined beforehand. 

[Procedure amendment 2] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0009. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0009] The hybrid vehicles characterized by providing the follovsdng. (1) Engine. The generator in which 

revolving speed control is possible. The drive output shaft which transmits driving force to a driving 

wheel. The electric motor connected with the aforementioned drive output shaft, and the differential gear 

mechanism with which the 1st gearing element was connected with the output shaft of the 

aforementioned engine, the 2nd gearing element was connected with Rota of the aforementioned 

generator, and the 3rd gearing element was connected with the aforementioned drive output shaft. The 

engagement means arranged between Rota of the aforementioned generator, and the stop member, and 

the generator control means which control the rotational frequency of the aforementioned generator. 

Engagement control means which make the aforementioned engagement means an engagement state 

when the relative rotational frequency of the Rota and the aforementioned stop member which were 

controlled by the aforementioned generator control means becomes within limits defined beforehand. 

[Procedure amendment 3] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0012. 

[Method of Amendment] Deletion, 

[Procedure amendment 4] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0013. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0013] (4) The aforementioned generator control means are hybrid vehicles the above (1) which controls 

the rate of change of the rotational frequency of the aforementioned generator within limits which were 

able to be defined beforehand, or given in either of (3). 

[Procedure amendment 5] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0032. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0032] It becomes, moreover, when torque (henceforth "starter-ring torque") outputted to the unit output 
shaft 14 from a starter ring R is set to TR (=TOUT), torque (henceforth a "engine torque") of an engine 
1 1 is set to TE and generator torque is set to TG, the relation of TR, TE, and TG is shown in drawing 3 - 
- as 

[Procedure amendment 6] 
[Document to be Amended] Specification, 
[Item(s) to be Amended] 0037. 
[Method of Amendment] Change. 
[Proposed Amendment] 
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[0037] Next, the control system of the hybrid vehicles of this invention is explained in detail based on 

the block diagram of drawing 4. The control means which constitute the control system of this operation 

gestalt have the vehicles control unit 41, an engine control system 42, motor control equipment 43, and 

arrangement for controlling electric generator 44. The microcomputer equipped with ROM (read-only 

memory) in which CPU (central processing unit), and various programs and data were stored, RAM 

(random access memory) used as a working area can constitute these control units 41, 42, 43, and 44. 

[Procedure amendment 7] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0076. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0076] After becoming TG=TG*, in time t22, Clutch C is canceled (OFF), and the generator rotational 

frequency NG begins (dotted line k) to descend towards target rotational frequency NG*3 

simultaneously so that the upper limit of rotational frequency rate of change may not be exceeded. 

Moreover, amendment torque deltaTM according to change of the generator torque TG is added to the 

motor torque TM (dotted line m). The generator rotational frequency NG reaches target rotational 

frequency NG*3, without descending rapidly (dotted line n). As mentioned above, if the rotational 

frequency of a generator is controlled by generator control means, the output torque outputted to a drive 

output shaft through a differential gear mechanism will be changed, the motor output torque of the 

electric motor connected with the drive output shaft here ~ a torque amendment means ~ change of an 

output torque — responding - an amendment - engagement of an engagement means can be performed 

by things, without spoiling run feeling Since motor torque is amended and torque change produced at 

the time of generator revolving speed control is absorbed, run feeling is maintainable in the good state. 

[Procedure amendment 8] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0082. 

[Method of Amendment] Deletion. 

[Procedure amendment 9] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0083. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0083] By controlling the rate of change of a generator rotational frequency within limits which were 
able to be defined beforehand, the abrupt change of a generator rotational frequency is suppressed and 
invention according to claim 4 can lessen the bad influence to mpg, the amoimt of exhaust gas, etc. of an 
engine. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi__ejje?u=http%3A%2F%2Fwww6.ipdl.jpo.... 8/5/2003 



t 



Page 1 of 1 



Drawing selection | IRepresentative drawing]_^ 




[Translation done.] 
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